Rigid analogues as probes of excitatory amino acid receptors.
The classes of compounds to be discussed are based on rigid analogues of glutamic and aspartic acids. The glutamate analogue 1-amino-1,3-cyclopentane dicarboxylic acid (1,3-ACPD) exists as two enantiomeric pairs of geometric isomers. The absolute configurations were assigned and the compounds were found to differentiate between the kainic acid (KA) and N-methyl-D-aspartic acid (NMDA) receptor subtypes when applied iontophoretically to hippocampal CA1 pyramidal neurones. The results indicate a high degree of specificity for the interaction of D-cis-1,3-ACPD with the NMDA receptor, while the remaining three isomers of 1,3-ACPD were KA-like in their action. The results are augmented with binding studies and patch clamp analysis. The second class of compound is the closely related aspartate analogue 1-amino-1,2-cyclopentane dicarboxylic acid (1,2-ACPD). The geometric isomers have been examined and found to be somewhat less active than their 1,3-ACPD counterparts; however, the cis isomer does have antagonistic properties against quisqualate (QA) evoked excitation. The results indicate that while the three-dimensional arrangement of functional groups is important for the activation of receptor subtypes, other considerations must be made, including stereochemistry and receptor affinity for sterically hindered analogues of excitatory amino acids.